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w m m 

[oooi] -&mw\*. ¥mfc$^m<Dmm&>&m^ztzib<Dmm&mmm&£Tf¥mfc 
mm (Dfrn^m^m-r^o 

[0002] ^#raitxaoio^sts(^y^>^^^^^/cC^^-^<b-r^»^m 

)m^(D^^m^i^fi^riX^^ 0 ZrO , HfO t£t*<DHigh-lim<Dmj&1jfeb 

2 2 

LTf£> CVD(ChemicalVapor Deposition) jfe^W^frTl^^ 

[0003] High-kHOff^^fi. CVD<£>— StrfcSMOCVD (Metal Organic Chemical 

Vapor Deposition) ^M^tbS,, ^OMOCVDTii, J^JlSf^i^^^^^ffi 
V^*l,5 0 #m&mWMia*&m&V^tl^fr\ZW3Z£hX\,^ 0 HfO „ HfSiO * 

2 4- 

£*OjgqsteLT{2#J;tfcf, Hf[OC(CH ) ] (Hf-OtButU&t), Hf[OC(CH ) CH 

3 3 4 3 2 

OCH ] (SIT. Hf-MMP^B&i-) , Si[OC(CH ) CH OCH ] U^T\ Si-MMP 

2 3 4 32234 

£P&1-hHf[0-Si-(CH )] (H£-OSibV$£tiZ>)t£b'l)mm£ftT\,^ 0 Z.<Df£fr 

3 4 

X\ ^!l^^Hf-MMP^Si-MMP«Sffi30 o CSST^1 : BT'fc5o -<£>fc#>, ZJtlb 
#rF«l: #^2004-6699^^ 
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[0004] Hfo m<DT*'i'7Txvm&B.&-fz>timz.H£o m^sizwA-rz^btmt) 

2 2 

A->y>r-Hl|(aT, HlSiOflg^l") WA,X'i/V5 0 HfO H^Si^Ai^^T* 

[ooo5] &3m, fc^fts^Hfsioi^^^LT. mmrnxm^W'^m^mm-r^biz 

^v^-b^<Dmmm&%mm-tz^btemmx&^ti 0 
[0006] " *mw<D g i^fi, m^cDmmmmftft&mMwmvx, m&mte¥m<*mm 

[0007] &mw^bi/y^m*%:^& m\z.tt\-,xm.m*mx~tz>Wi^\^ & 

. m*<D^mm£&fflffl-tz>z.b& ^miztto La>u ^sM^g^-o^y^o 
[0008] mio^p^fi, smit-^SJ^T-tv-y^^T-^tf^^i-^^^^, Htr 
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&X£Z> 0 

[0009] &2<Dmwte. mi<Dmwiz&\,^x, m^m^^x^ m^mx^v=^> 
^^m-^m^m^^t^mt^^m^mm^mm^mxh^o 
m<Dmm.^fax^v^^mtmttm*i&Wkirz>b. mmm^^nm^ 
xmt&itzz.t&xzzo 

[ooio] m3<Dmwfe. m<Dmmz^^x, mm^m^T^x^ ^v=^>m&<om^ 

z>m&&mmftm-rztdifx&<. ^-jkoov ^xnmm^x-yv^m^m^h 
•&z>!&m&te<. -7£m&bT%^b&x%z<Dx^y^mm<vmmmM ^ttz> 0 
[oon] m^mmn. mi^mm t^v vt\ mmj&mx^y^xn, m&m<ommw<Djj 

<Dmm.j?mx&>z> 0 

m*iryzfx\ m(ommm<D]jtiK m^mxK)h^mmm^^<x^ 0 
[0012] m5<D$swte. mi(omm\z.^x, wm^m^yzfx\t, mm^m^m^ 

w:<Dmm3?mx&z> 0 
m&m-t^btfxzzo 

[0013] mecDmmn. mi<Dmmi^^^x, mm^m^^x^ &mw^*^t?m 
wMb^\}^w.i-^tsm2mMb^m^^. ^n^mm^n^xm^mzm^-r 
%bm^ ^mn^w^mm^tznmmm^^ti^timt^x^m'r^b^ 
wmbi-z*mftmw<Dmikir&x3bz> 0 
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coon] m7<D?£wi*. mi<Dmw\^^x, ffim&mm-Ttte^7~<?j*xhi9. mmt 
\i^^^v^-hmxh^t%:wmir^mwmm(Dmm^mxh^ 0 
&mm.*i)^7=-vj*xib<o^ mft^-v^yy^-hmx&zb, ^y^^yv 
^-m^<D-^m^m^^<bh2m.mxmt^^t^x^ 0 

cools] ms(D^m\^ m\(o^m\^^x, mmmt^m^^it. mm&m^yzf 

mit^m^y^K ^m^^y^n^m^tm~(DR}rL.m\^xnt>ri^t. 
[ooi6] mstD&wfe. mi<D^m\^\^x, mm^m^yf 

&mW:<DmmJrfeX2bZ> 0 

mttim^Ty^if^ f&m^r^&ftoBifc^tmm^&frL.xmmzfrfrmm. 
[oon] mio(Dmwte, mi(omm\zi^^x^ mumt^m^T^^ rpn&js, mm 

t. mt&m&£K)%immzn?z.btfx%Z) 0 
[ooi8] "mu<D&mn. mm±^&mm^byy^>f%i L &^&m&]$mtt*^yyb^ 

mmm* ^mm^mA-r^^y^b^^ mm^mm?^ : ryy p xm^ \mA 

-tz>mm<Dmm&, ffimj&mxTyyxmmttm*(Di/y^^mz£ymm-rz> 

^b^mb-r^MW-^m^wt^mxh^o 
mmm7^Ty^xm^mA^mm<Dmm^.0.m^yyxM^.-r^m t P 

<D->})=i>mmz£ymffl-rzb. mmmm<Dmmm,m^±x^ 0 
[0019] m2<D&wiz, m&%5L!fcmimA'rz>x7 L y7*b, Mmmm<Dmv£WM$:M& 
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&Mizmi&'rz>^t&xzz> 0 Lfc^oT, m^<D^m<Dm0.it<D^m^\^±x^ 

•So 

[0020] ni3<Dmwte. mi2(Dmm^^^x, mm^m-r^T-^xi^ 
mvmmxmxhz. 

^(D^m<DUi^^mm,^mz.^\^xmt^^ti)>x^ 0 
[oo2i] wnm&wfe. Bl2<D^0^(cjov^T. mu^m-r^^yxn. miwMx 

^tm2WM^t^mm^M^xmm^m^^t^wmti-^m^mm<Dm: 
mjfmxfrz> 0 

^im^^tm2mn^^t^mmzM^xmmcm^^-^m£cvDm 

[0022] mi5<D$£wn. mi2<Dmmiz&\,^x, mu^m-r^T^xn. miWMu 

^tm2WM^t^mm^M\^x^KKw^ir^t^wwLt^mm^mm<Dm 
mjjfex&Zo 

nmz£mmm&mj&tt&mxm&m\<^bftxzz> 0 

xtn2mnjfx<Dm&t, 'tivbmn^bnm^msm^^^b^. zzk 
^^<bhm^±n^b^wmbi-^m^m(Dmm^mx^ 0 

miWM^^bm2WM^^<DWi^bmzWM^b(DWi^b^mz.^tj:<bhl^ 

£i±n?<DX\ m<D^m^m^w^^v^j:c^mm^x^%m^n^b^x^ 
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[0024] mi7<D&Wl±. &12<D&miZ&^X. mWi^mir^Ty^X^ WhlMM^ 

mx$>z> 0 

mc£zjimzft^^^m<D&M&mzmmzft?-btfxzz> 0 
[0025] mi8omm&. mi2<D&m\z&^x* nmn*m&ttmmm<nm&i?m 

[0026] ^19(D^PJfi, ^18©»W^*3V^ ^l^^ttS^ya^frJ^^^^^ 

<DU&it frv=^wmft/'^—$*mfcmw £ioo— 1000 

[0027] mi8^W^*3V>T, mfc&&m.-t&XTiyZf\Z*3^X^ f&lJML 

*sF*;fctt/:j8j:tf#2]&J^ 

^)m*mzmm%faiz.o. o^mAxum-r^b^WLbir^mw-m 
mui-izM^n^^^^v^-mmK^^m^^^o. 1-1. 

=.?J*isVfr— bm<Dmtetfj5:te/^~$J*})v 1 7-bi-Z>z.b&X$Z> 0 
[0028] IB21©«91tt, WS20<D&mz.&\i^X* mm^m-r^^y^iz^^xmrn^ 
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[0029] m22<D&mi-±. mm^m-r^m^t. mmmm^m^n^m^x^m 

mmm^m^^mm-r^mm^mmmmmmb. m2WM<Dm^mR^m 
ffli-z>Wi2mteffi&m'mmmb. ^.mmm^titcmmm^it-r^mimt^b. 
^mmm^tzm2WM^it^m2mt^b.mt^xmcmimm^bm2 
mntfxb%BLj&mzw&-tz>w& p £\ ^-r^b^mb-r^mummmmx 

mmm<Dm&mi&m&Lxte%mi*^<DmiwMn. mi^^mmwm 

mM<Dmfcw.m&miwMbtemte%M&&xm^xtez>, ^l<«, imm<Dm 
fcmm>bte%m2?^?<Dm2WM\-z. m2m^mmmmm:x^tmmm^tixm 

4£m^v^-hm%mfo±iz]&Bi-rz>z.btfx%z> 0 
[0030] m23<Dmm\t. m22(D&mizio\,^x^ mm^m*^ mm^m^mmm^ 

%Tz^bz&mb-fz>mfe%hm%imx3bz> 0 



WO 2005/071723 8 PCT/JP2005/00O751 

[0031] teftwizxtitt. act (D^v^ym&^mt^^ti,^^ m<p<Dmmm%Lft 
[oo32] ur m (Dmmmm&m m t-s^v ^xm w -tz> 0 

[0033] £XTW&-?Z1)K &l<DmM<DmmXl^ CVDg:, <J;9JirfrlftlCteMOCVDjfe£ 

m i i^mmmm^m^mwi^mmmxh^m^cvDmm(D-m^-rwim 

^43/!»^{t^tb, S^^li{Ctt^^ii^J!jriS«fc*(Dt-^41^afe^^ 
TV^ 0 

[0034] SJ&^LlUi, ^J^T-^tfmi^^bT^HfJ^3|Sf^^bb7t^^#k^-r5 

2 

*$BEWl6^^£;hrCV^ 0 HfM^^IEWlTa, SiJ^W^^iaf^b 

5^fc3£3a, ^^3bd^tb^^$tLTV^ 0 mtma, mkmbiZ\*H£Wi 
^3jSf^gBWl3a, Si^^tt^iaWl3b^^^^^tL, Hf^^ 
#y&gBWl3a, Si^^^f^fBWlSb^^, ^fr^M^ElSa, 
»^fil8b^n^^^^TV^ 0 ^/c,Hm^mt^gE^i3a, SitRflc 
JiittSKW&Etf l3bfcH:, HfttflclR»*»l. Sitt#:lgC»«p»236S-ttu^tL»il«* 

1 3a, sm&m'$mmm i w 1 3b ^^utB-rfcfeoEE^^^^-t-sH 
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2 

[0035] ^^4^}i^^rt^#^'T5^SB < i : 14^^$^T*5«9, &*UBtf 

[0036] 50M4fa*II]^U£V VK/&#LTB*8?U JR^tCH:^ 

mtmmm^hRmm^mK^tixRmm^x^m^mm^tc^nm^ 
mx&M^km&ztiZo 
[0037] *rt, mmmmxhz^hti— 750^ m^mmmm^isa, i8b, mtma 

mm<D\i-^4im<D^m^c^mm^mm^^U(Dmi¥mmi-^o 

[0038] ^tc±^Lfciai<oj:5**J^<o«^l^:cVD|gR«:fflv^ HfSiOJgl3r±£;f»1-5 
fcfe(D#JHSr^-ro --T'«, HfI^)jsfiL-CHf-MMPSrfflv\ SUK^LTSi-MM 

2 2 

[0039] s^^^ffl^«^<tt)^^^sj^^4rt^A-r^o m^um^mum 
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, mntfMHi%mtfx. siWM^)mmt. mittfxmsttDmi^ n \zxz>s<~- 

2 

2 2 

H^^cDlHl^«9igLT0f Mo^i¥^#^»o ffit£>[n]$±te\ MHofl^Srl 

[0040] j&m^y? \zm ^xmMtfx&ms-fzm. nmn. smn&w&L,xn 

2 

i?1~Z> 1 (y-J?M "P <£>£fc|$itHf-MMP/ (Hf-MMP + Si-MMP) 

[0041] ^^aw^^t, wM(Dm&-s<-i?<Dim$LX~(DHmmtsiWM<Dm® 

it (-^/Hfc) Hf-MMP/ (Hf-MMP + Si-MMP) <D£@J&tt:Hf / (Hf + Si) 

Hf-MMP/ (Hf-MMP + Si-MMP) ^J^P^r tX^^P^m^^] MfettSSi 

[0042] Mifcixte. m<D±nm ^*te&&<DhTs*sx?mtimi&<DRttW) xsm 
&5£5^£«j<a;^TOsio^ 

^x\ svj^tn, ia^itx=Hf/(Hf+so =o. i— o. 5<Dmm^^\ Hfy 

y^-itt, M/&Jtx=Hf/(Hf+Si) =0. 6-0. 9©$SBBS:V^o 

asHfsiom<^raa«fc9t>Hfys/^^^ 
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[0043] ?5:ib\ gi2Tii, mnjf*zw&Ltz.&iz^ mmt^tz-mt^^w^ir^m^ 
savors, MocvD\z£z>mmnt, v^-h^yx^xmmtvtc^{z^mit 

Remote Plasma Oxidation) $QiW.bh*<^o 

[0044] mfctzw siom\t. m&j?faxsim&(Dmfzz>)¥-mtvxh&.\< \ &7t, si*& 

oH*5HfSiOffltS:*«0i^fifc-r 50»Ji)J:5fc:L-Ct>&v\, ^o*§£\ StRffly© 
S©lBB?J:9fcHfSiOjR&fl5flycoS©IOT^ 

[0045] Hf-MMP(100%) tSi-MMP(100%) £ £fflV^THf-MMP/ (Hf-MMP + Si- 
MMP)«#&JtSrl/6i:bTfifejKi-5^, HfSiOJK*<Z>*&J&ifcHf/(Hf + Si) i*63 
%-^fcofc„ Hf-MMP/ (Hf-MMP+Si-MMP) WI&MsSrl/lOOtUT^c^i-^ 

msiojK*©mfiKJtHf/(Hf+si)tti6%*^i-5r.^* s -e#feo 

IU3tCHf-MMP/ (Hf-MMP + Si-MMP) Vtf&ltbZitUZ. £9#W5Hf SiOH 

[0046] #cl^ Ji^<o«t5t-^UfcHfSiOJ»^*fL-C^'fk*0!aSrff5o r^WWr-te, 
^J^fiM4 l t-si^^^lil4<Drfc<i^it7bHfSioM, -r<et>*,j|»HB«©^*sfflR 

ffiJ:9t>Si^^^t<^^{-L7^HfSi0^^t:^ ! S-r5o ^fx{-<fc<9, 07cp 
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[0047] @4, 5, eisxxfmnz^-rmm^itmmxh^K r=-—/^(Di:mmm^ti 
[0048] ^X'mk&mimttijm^ytw&m v ^Mmtom%m (rta : Rapid Therm 

al Anneal) iZ^MiN ) *?T^~T (NH )^^(D^^tf^^fflV>S^ife, 

2 3 

"f-^^RTN (Rapid Thermal Nitridation)^^-^, y^E— h^XVfej;^^ 
mk^tzMm*?Tl/^~Tt£t£%m V ^XmmZMA-t 5RPN (Remoto Plasma 
Nitridation) ^OiSl^ MMT (Modified Magnetron Typed Plasma Sourc 

[0049] ±mmM(Dftm<DJ$mx^yyiZ £>V >T> f£;&J£Hf-MMP/ (Hf-MMP 

+ Si-MMP)£^j5Lft/^J&If£1-5W^ 

i^3|Sf ^^^Lfc^^3|Sf ^ (Hf M3jSf # * + Sii^HSf # *) ££J1 V n-CV ^„ 

:b*>, SBlJD§(^;tf*£LTHfJD£**#.*£, ^2^3|sf^i:LTSiig)|Sr^^)ft^^{-H 
fj©W^^SiJ^^f^cr)^^$rffiV>TV ^ c Hm^f^^^-rS^{-HfJ!g 

titm&mmzitzz.bizxy^ ^wMtf^mteffimzmbzitx^^o Hm 

2 

^(C^^RPO (Remote Plasm Oxidation) ^a^rtrV \ Mf-N v^iO^Hbtf* 

2 
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Ttn\z£<m$c^?frmz.mteitz£5izL.xh£\<\ 
[oo5o] . mtt&mfe. ^—^yh^m-r^t, Hfsiom^m^noRjt^tm 
— (DBufc^fax, Hfsiom<D^jmtMm^xno<Dt)m^.^\ ^om^^^x 

~-yh20t&mk-fz>^ttfx%z> o ^ mwmt. msiomoj&m&niBLfcm 
4bm&^&fri^xmm£tifc.7 p 7X-?%im&frz>\< v*n mm^ftxn? & {clt, 
•b&w $.tc. Hfsiom<Df$.mi^^^x, mmf^t^xi^ hicncc h ) ] busa 

2 5 2 4 

n(ch ) ] t>u<fisi[N(cH ) ] (Dm^ittebiz^^xh. mm<D^^mn 

3 2 3 3 2 4 

X$Z> 0 HfWMbsmnb*mjjbhmmW.mxtj:<X^ m&ftlto&TbWft 

t*#5„ #mHmMb#msiw^bcDm^^fitfxte<, mmnmn 
bmmsiWMb<Dffi.&& j & j $>. mmnmnb^msmnb(Dm^^, mmm 
mnbmmsimnb(D%K^^xh^xi,mm^^m^x^ 0 

[0051] ±&l,tc£5iZ%:mi&<Djtmiz£th&, ^(DXofm^h^o 

(1) m&Xfaizteifz>m.&&.m/ (Hf +s» o^tt^ ±-e#5 0 

(2) Hf SiOII^(DSi^^(D^^-[n]-C$1I^]i-5J:5 ^Lfci<DT\ ^^HfSiOM 

(3) HfSiOH^(7)N^^^ s HfSiOM^^Si^^-e^J^I-r^ct^^L/cfD-e. HfSi 

oim^(DNmm^^^mmx^, mi&w^mi^mm(^<^) zmm-tz 
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[oo52] ^mm^xo^mt^m^yyxmsiom^m^^m^mxL, m*p 
>mmz£iom'M-fz<vxtet£<^ msiom^mi^ Hfsiom±{ccvD-^ALD( 

Atomic Layer Deposition) X^V^m^O^T. i^SiNflg^l^) %mffiirZ>£ 

smi-tu*, HisiomtsitoyRm^(DmmMA&inimx$&^bktez>i)h ^(vm 
[0053] rr-ei*. mi<Dmmmm<D&mm*Mcfcm\z.mm-rz> 0 

[0054] ^j^l^. ^•f-e^i-s^&fi, miof^t-i^^^^^cvDgim^ffiv^btL 

2 

mmzti. m-(Dmtmo3a, m-(D^tmo3bxmt^nx^\^^ti^ 
^■y-b\^x(Djfx®i&m'mm i g io9xm>&£frtc& . Btmm 04~tfA£*i3„ 

©J^aSe-CfcS^Vha— 950tt. 206. 5vfb3£l03a. 1 
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03b, #xms&mmm ! &io9^ w%^mosm<o&%^cvT>mw&m&^%&iR 

[0055] L*»UcsaSb, ±5*bfe'«t5>&iB*©^^fk$*Tz5^^LTix^^JC^ 
i"SJ:5*iSS'#t#&^&^«t'J, HfJ§>$^LTHf-MMP£, SiHSI^LTSi-MMP 

[0056] ^^>^S, -^Si-MMP^Hf-MMP^ft^A^/c^^Sii^3|S|■tbT^^^S 
Si-MMP^/£t£&ft±£i^5^£:as-e#, HfSiOJR*^©Si^*fcflj!lfl|H4 

[0057] M2(DmM<Dmmi^ ^(Dx^smMM<D^m^^cw\^tih(Dxh^x^ msi 

t^tmCSS^V^WSpj-fg-cfes,, #i|;ttf % HfJJj(«LTHf-MMP(lOO%) 

^^LTSi-MMP^^^Hf-MMP^^^WLfc^-a-M^^i-^o E|3^ 
^i-±?{^M/&W:Hf/(Hf+Si)&10— 50%(0. 1—0. 5)«JWi-57cfe^{i, 
Si-MMP^OHf-MMPO^fi, l-ftfribHf-MMP/ (Hf-MMP + Si-MMP) 
Jt«10%^aSi-rSO^J;< % fttL\,<tel%3mbi-%<DftZ\\ Si-MMP<P 
OHf-MMP<D^-^rft^/jN^<U-C43<l5^\ HfSiOBI*<&*&fi&J*Hf/(Hf+Si)<0 
ftiiJ^^ffl^<i:5ri:^-e#S3{i^-e*>So j^M<0*U£JfcHf/(Hf+Si)£:5O 
%(0. 5)^±^J^Ii-5fc*(^{i, Si-MMP>pC0Hf-MMP^Wft«10%a^ 

[0058] Hf-MMP?: 1 % ^ffi£itfcSi-MMP£rffl V \ #^]fcHf-MMP/ (Hf-MMP + S 
i-MMP) = 1/100H^§1§\ HfSiOflg(Dm^JtHf/(Hf+Si)«16%^|im 
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[0059] Z<D&5{ZM2<D3Qb<Dj&MlZ.]:tll£* HfSiOJ^O^^^T, Si-MMPf£10 

CL^T*#,m£JcttHf/(Hf+Si)£0. 1-0. 5<D&mPUzte\,^XM'ffl'tZ>M&X 
fcoT^^^fC^lJ^I-rs^ir^-e^So Si-MMP(£^ JrOHf-MMP^?^ 

fc,#fi/5jcitHf/(Hf+si)£o. i-o. 5m<D£oiz4^^mx~mmi-zm^T~tb 

oT^, Si-MMP^<DHf-MMPO^Aft»J^I-r5/clj-T*ct<, H£WM<Dffi.mm 

[0060] fc*3, ±3&L7t|gJ£<D?F^-ete, SiJg[**£LT^Hf-MMP£^ffi-^irLfcSi- 
MMP^/flV^J^Lfc/^ Si-MMP(lOO%)£/Bl^T, SJ^^b<«M^b^— 



[0061] ^-eis, m(DmM(Dmn%mz&wi,tzM;fcm£mw'tz 0 

[0062] (l)WM<Dm&^£Z)S<— r^^/KDH4 . . 

^i03 a> ^-o^^ioabT^b^tLT^ic^^tL, ^^MJ^gEWiog 

[0063] (2) #^<D^£t£ 

m— (DJjfMteHi-MMPX&V^ ^~<Dj^|4«Si-MMP^i-5„ KJ^^104-efi, 
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(Hf + Si) Hf-MMP<i:Si-MMPW^^ltq = (Si-MMP) / (Hf-MMP) T'#e 
m^Hlllt-^-f-o r.OHllfcJ:ixtf, i5iCx=0. l£OMj5jc<7)HfSiOJ^^ 

f&L-fc\*m&\a*. q= loo— 1000 b-t-z>&m&hz>^b&mz>o ^x^m^-tt 
[0064] (3)msiom^(D^mm^m(Dmm 

AL-Ctj, Si-N^J:«9^Hf-N^(D^^^<^t9^ ^^^^$-&-CU^9 0 Si- 
Hf SiOJ^O^B#3fi«Siy^lK^L-C*5<^S^fe'5o -T^^^>. mj&ttHf/ (H 

f-fso £io-5o% (o. i-o. 5)<Dmmzww-tz>&m&3bz> 0 znn&mi 2, m 13 

H112(^i-J;9^^ S^30Ji^Jf^L7cHfy^(x=Hf/(Hf +Si) =0. 6-0 
. 9)^HfSiOj^31a£^^^;Si-^^, HfSi0^31a^®{+i£^^^Si N JRj&s 

3 4 

*fc, 013(^1-^^, S^30±^/&UhSiy^(x=0. 1-0. 5)ftHfSiO 
«E32a&£*fcya-f-3£, HfSiOM32a^ffi#3fi^^^^f«^-e#, M^ffcte 

3 4 

3 4 
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m<Dmj&ttx.\zo. 1-0. 5^BBT*^j^t-^^^^^.{@^^^ra^^ 
xfrt>m<grfttmx'n. ztDimomw&ft&mLK. +#fc*§m-tt#wvcv> 
t&\ ^7c, msio±izsiN&mm^&ot-rz>&fybhz>&, ^om-ktz, mom 

[0065] ^lM^LTHf-MMP^Si-MMPt$rp-^UT^^»4^fflV\ 
!g2J!j!C3|Sf£LTHf-MMP£Si-MMP 

yiz&^x* mm.mm<Dmi^wM^m^vx^miwM^n^tcmiwM^t 
. mwnm<Dm^wM^miwMt\±w^mi^)txm^xf^, tixtt. mm 

[0067] *i\ *HJ6©7^1»^*5V>Ttt, Hli4(^-t-J:5^^cvD^g^VN5 0 r 
*42, 1>-t^42OT^tCfla:ttP>tT/3&K30S:infKii-5fc— ^43, #$:<7»^!7— ^ 

j*&E«ii6dSKtte>tb-cv^„ *7t, s^io4{c^j^^rt^^-r^msaw 

114d5^^Tfc^,^iHWll4{i«*^>'^<D^^gl05^^^ 
TV^o SMb^ftl&EViieW:, fife^^*&iEWi20i:^^, ^17 .yK2 
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[0068] ^fk^^i^gBW 1 1 6 (C l-iKPO&ft? V h^X-v^-— 5/ M 2 1 ^«$*it 
[0069] #J*&&&ffrJ#PBEWl09K:ra:, m^-r5^1i^^f^>fbL^^^|&-r^^|l^ 

^iftusEVi i7a, w^^m2WM^mt\^tc^^Wi^^m2m^^w^ 

[0070] mimM-tf*w&wMi\7a\a^ mimfcWM%^\rirzm-<Dm\^iozaLfr 
mm&hxm. ^— (Dm.i\M\o^\zn.miw.^mMm^mmioQ2i^mm^fix 

^l03a^i£b;ftS?»Iif>M£^fRte^ 

wMns^mm^tix\^ 0 
[0071] *7b, mzwMtf^mswswwhw-z. Wh2mw-wM*m\^% / %~<Dn.itmo 

3b7)S^£tv03»9, <D^<b^l03b{'{^2^#:M3|Sf^ga^i06b^^ 

^mmmmi08^mi±^w^m^ii8b^ib^vx^m^tix^^ o 

[0072] ^-<D^^y7T^>-^203{C« % mi^^3jSf^|&t-5^1^#:^^#t|&ISi:il 
3c, fg— ^^T^^OSrtOjj^ 

^OBE^^^#t^ Sffi ^^^ gH ^: 1 07a^^$tbTV^ o f-(0/^77 
*V^204Kte. ^2^^im^^§t^§^2f{gft:J^)|Sf^iSBWll3d, IgZKD^ 
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m<Dm5xmmi4izs<^s<x£i±z^<>hm. i wi22, m&mw2i4\,zHtmm#M& 
w&ttnmfcWMW&umiiz*. m&mm\4\z.smw.wm*w&ir%sim 
frmPcfc&m w 1 1 zbtfmm&tix^ ^. 

[0074] P^^B214{C^$tl^Hf^^^f^BEl : 113a(7)_hMJ, Si^'^M^ 

Pr^m^~<^wM^^)\02^ti^rimm^x\^ o mn&moi, 

*w$iEWii3bic#bmi-fcfc^^ 
mmtfxw&ssm 1 1 5b^> s*h^pnsa***tr v >s 0 

[0075] Jfcjo, JB£#J*^gElf 115a, 1 15b, #f^X#t^gSWl 18a, 

EWllSb, ffiiH^^IBWlOTa, 107bte, ^ii^^tt^^AIEWHS^- 

[0076] ±3&Lfci3^B214<7>ftgBte, HI l6^1-i5{-&oTl ^„ Hf^ft^M^ 
gBWH3a^^^fc^-^^*$iJI?S®253, Si^^^-^ffi^llSb 

^m^titz.mr.(Dm^Mmmmm254\z^n^nm^fvtimm x n#p^t^i 

•9, ^— <7V^7^>^203, m~<D/*y77?^?204^(Dm£-WM<Dftmm:. M 

m2^^Mk^lEl : 113d, -<^hSai ; 122^^$^7c3o<D^T#250, 251 
, 252&±Xmt^X. 2^(D^mUmmm.253, 254iZffij£<DWlfem&-tiyh1rZ 0 

lk{^ ^T#252£IBVvt. ^ftffrj^g253, 254iz^m&mm^fitiumw 

sm. smitm&&w^<D^Y7^i22£m^mmi4^m%L^ &mm& 



WO 2005/071723 



21 



PCT/JP2005/000751 



206, ^b5il03a, 103b, tfX%k&fflfflmWl09^ !)*-^5XwyH21, 
#^SHl05^<7>tfe^^:cVD$liS4:#^'t-5#«3J©«if^S:$iJ^-t-5 o /jj*5 % 

[0077] ±5£Lfc£?ft«J&&;i£^ S^104rt(D^ir^42_btC*t530^m®b, fc- 
^43{C«t«9i^-fe7 P ^42^LTSt£30^n^-r5 o ttfrJS^^lOl, ttfrM^ 

frJJH»ttW^3SK214T?P|-&$^ m«#]l§(*^*&E« f 113c. Jg2^ttJj§(**#fc 
^SSWllSdtriioTM— O/^5/7t^>-^203, ^~(Dx^^ T ^>^204^tL ; e 
tb^A*H«. ^Jxff^— O/^^T^^203{C«Bl^>^lt-CP^tt7t^l 
J^^vl£-<^:y:7T*^204l;i^2<Dp^ 

frSo W,— <D/<>y7T?l/?203, &~<D^y77$^?204\Z.mmjf**:Wife'1rZ>b^ 

3i2^j<ioisf#y£iE^ 

mmmnmrnzos, 20Q\^m&un^xm-<om.\^\oz^ m_-<DHit& 

Wll7a, 117b£il«9, #*&3&Sfl1*Petf 109^LTSJfc^l04^ 
S^Sl04rt(^^fLfcI^3|Sf^{i, v-^y— ^K26<D^!7— ^25i9St53 
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2 

&mxmfattMxM&^zm&mm2i4%mm^x\,^Mxfoz 0 ^(Dm&mm2 

14£Jf]V\h/fif* ©/<y7>^^^203, ^~O^^y7r^^204{-^EJKi"5J^ 

[oo79] ^(dx? \z~^(Dm^n(Dmmm^m^(Dmi^mm^n^xm^x^\ 

KJfcusjsfc. 0^<^m^Jtx=Hf/'(Hf+si)=o. lcowsiom&j&j&tzm 

£\ ^^ltq= (Si-MMP)/(Hf-MMP) = 100— 1000fci~?)^^^fe§^ x 

0. 0001-0. 001g/mini:-rS^S^fe5 o r<Di5^^^<^#t^^S/J>$ 

[0080] m3<Dmm<DBmxte, ^<D£?izsi-MMPizttttm-MMP<Dm&%tm$:mfr 
^fcm&m^i-tcvtMxm&isX&y, tat, mftmn&ffi&mwirz>mi>. 

^it^toot^»M+^(^JilT*#5gI©JH(0. 05-0. 2g/min) 
i:L"C^^LTV^„ 0!J;tif , Si-MMP: 100— 1000g£. Hf-MMP: 1 — 10gi:£|| 
I^U W*&l,1zWiftmn<D&i&ffim&0. 1-0. 2g/min£LTV^3o rHJCi^ Wi 
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[0081] Hi4©.fc5fc§£IK«:JHV v r» ©Ig^^lOlfcHf-MMP, W,—<n>W&5^ 
*102lCSi-MMP£35#U ^ftbO^JtSr^T, HfSiOJK^^ajsKJtx^rHJ^ 

MP^Si-MMPfi'i : i^'t4^c•Si^TV^5fc^t»^iLTV^?) 0 Eliia^ Siyy^-fc-fsfc 

#>^ffi/&tt;x&0. lg^^-rSTt^tdfi, ^^ltq=Si-MMP/Hf-MMP^100— 

^J*P*tf>£lRi&£f*350— j3E^J(^50— 200Pa. Hf-MMP£Si-MMP<D 
^/KD^^ftO. 1—0. 3g/min£Lfc 0 
[0082] Eli4©J;5**J*©t^^CVD3iia^J:0Hf-MMPtSi7MMPiSrfflv^ 
THfSiOJ«&ltjSH-5#«B*aM't-* 0 

/H[-MMP=200bt£&£?l^Wft^&frlfcW^&fti : M\^-> ^ZlCC>^^^'> r T^>'^ 7 204 
{C{^2j^^^LTSi-MMP/Hf-MMP=O^^Si5l^^$^7cJ^3^ x -ffc;fc>*> 
Hf-MMPfcttSr^frKLfCo 
[0083] Stf^l04^2£*R30£rfcyhLT* 350— 550 < Cg^(cS^30^PSb7 v c 

(DWilWM, M2WM&, h— ^/^-C<D#^BitHf-MMP/(Hf-MMP+Si-MMP) 

>*204a»e>raf&2jjio|s|.£, sis^^^fes&stfu. o^^o. oKiy-Tic^te-rs 

. Otf^l. O^y-TK^fbt-SJ^lcffe&LTto r<D+H*f^A(D^«:^J^ 
iB-efc5=^ho— 750t^J:9. ^— co^^MiJ^J^S205*5it5m— 
ftf|iiJ^$IE206(7>iS:^{ia£^{b£^5^ 
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ffcJio-a^Rl. OSr^-THfSiOJKO*|t*?t)^<5T«6ffi*T?©iai, iMtfjtdfr 
SrcttTKiiSK:*?)* m&&&BXTmm$.X\Z±\z&{ztj:^xmt:VX\<^ 0 Z(D 

[0084] jfc*3, ±^LfcHJS<Djf^Tit, m—v>^y7T?^?203 \z.&tfZ>%i IWM^U 
-8-it^si-MMP/Hf-MMP=200 > M~<Dy<>y77?^y'204iZ&tfZ > Wi2WM(D 

V\ 0»Jx.li, ^^^^T^^^203{Cio^S^ll^^-O^it^Si-MMP/ / Hf- 
MMP= 150, ^~^<y^r^^204{z:^»tS^2M^^>?l'^Jt/5 s Si-MMP/H 
f-MMP = 0. l£LTt>£V\, *7t, m—(D/<y?T?^?203iZ&i1-ZniWM<Dfe 
-^tb^Si-MMP/Hf-MMP = 500, $&-<Ds<y77?^?204\ZL&ft&m2l%&<Z> 
^^lt^Si-MMP/Hf-MMP = 0. 5fcU"CtJ;V\ 
[0085] 3=fc, WM#*<V&&itHl-MMP/ (Hf-MMP + Si-MMP) <D&.4k'<f~>ti. 

„ mi7^-rh<Dizm^n^\ m^a, 019—022^^5^^—^^ 
zz.bh^mx&Zo mi9K^Th(D^ m-<Ds<y7T?^?tz&tf%m2mm-&£. 

zmtt-to m2uz^-f-h(Dn. m2obns:M^ $&r.<D'*y7T*>*\z.&ftz>m 
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[0086] Hmo^(D^&^<Dm^^hmi8^ir^77^m^ti^ \ mz. 
xfoztK mm<D^mxi^m^\^^^xiEm^^m<xo^j:^x^, ie 

[0087] £fc, BI17— m22lZ7jk-$-m$mifeJjmZ, 2^<D^yyr^^20Z. 204\Z.3zm 

vtdmiwM. m2WM&m&\zMvxmm\z&i&vx\i^i£, m27^-rxo^ 

\z)m<oMi,mmL>xh&\<\ z.<om^. mn\z.m-(D^yz7 7 ^^2o^hw.w-m. 
w&m&u frizM-<Ds^7T*^?203frb(Dm&mn*mig;-rz>o m—<D^y 

7T^^204d^©^^ltSi-MMP/Hf-MMP^0^Lfc^#:M^(Hf-MMP) 

%&Fgmz.M'J?£ J &XV Ko <D/<y7T?^?203fab<Dmi£-itSi-MMP/H£- 
MMP^200tL7c^^I^>|SKHf-MMP + Si-MMP)« x WagU^-TS^^ ^ 

[0088] El27^joV^-C. m=.(D^^T^^204{Z^n^m2}WM<Dm^itSi-MMPy 
Hi-MMP&OkTZtVvbmkomVXfrZo %Z.(D^y^r^^2Q)A\C$t^^b 
Wi2Ws&(DU&lk&Si-MMP/H£-MMP=0X&%b. M—(D/<y7T?l/?2Q>4 
KHf-MMP<W7$^JK£*U fcmmhm^ m~<Dy<y^r^^204^hm-M 

Tfev^fo tm&zti. mmk<DRmizsi&^$.t£\,^m&ftmx%z> 0 -^o^m, Hf 
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[0089] fc*3, Hl27(C^i-^!JTi*, 2m^<DmWWM(OW^^^(0^^-iZ\^^ 
, ZtlKN s<— i? % RPOfam&Mx.tcJ&mi/— fr>x&M^ttl}2* IH28— EI30 

2 

-^I-(0/^77^^(^(t5fl^M^N ^-v^RPO&Jl^N /<~-i?t 

2 2 

2 2 
2 2 

<Ds<yZ7 7 *l/?20Zfrhn2WM & itfjg 1 ^£1^ J;^ Jc^T, |^3|6f #^ 

2.2 

[0090] Mi-, ^©£5t-LT#k;ft/cHfSiOjg|f£oiN-c. ^tfRPN&S^J^ft^l 

iE&x»temttmmm*m>2frmmmzm'Pu mmtp&wfcxftttwmw^m 
[0091] 7fcjb\ ^mmmmxn, msiom^mm^ KPN^mm^vmt^m^n 

l2H^«-I-©^;/77^y^(^lt5Il^^^N ^-v^RPO&fJS 

2 

-»n /<-i?&i-y-^subvxm$k\B}mvteu f&m'&^xi^ mr.<D/<y?T*>? 

2 

2 

PN&S-^N ^l^tJVb^xmmW&MrS- Xo \z.L,Xh & V \, 

2 

[0092] _hoz&L7tJ:5^m3co^ig^^^J:tL(f. &L(D£??j:mnfc%}%zfthZ> 0 
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hiz.mtttz>£oiz.i,tz<Dx\ mfo±^m%£frttHtsiom<Dm%itHt/ (Hf + 
sdzmommjjfaizo. 1-1. ovmmxmmxzzo 

(2)^— <D/<^7T^^f-^JKi-^Si-MMP^Hf-MMPO^^itSi-MMP/H 
f-MMP^100-1000^i-§^i!-r\ ff^^^^Hf SiOm<D%SLl&itHi/ (Hf +Si) 

*m(D%kmjjfa^tt\^xo. 0<7)t5iiaT'ifl§y-T(e:ai)j^]T-t^ o 

^^^HfSiO^m^ltHf/ / (Hf+Si)^cDjlil^I^^*fL-C0. 1—1. 0<D$5 

(4) HfSiOH<D^^{-, ^#^4$-lJ^E<DMl££ffi£^t;$1*r N Si^ 

m&mtp<Di%mjffaiz.mk£itx\,^(Dx\ mtt&mcxiQ. m^icsmm^^ 
tcsi-Nm^-^^t^mt^, Nmm&mtp<Dmg.3ifaizi£mmt£i£z>t.t 
&x$z> 0 -r?£t>h. msiom*<Dm.mm&ft^*mi&j3fa\mm.m^&mm 

(5) m&^yyTfi'^xmttfrmxm&vtzM^ 
K*mt\^tt**m\<^xi&Wk-fz><Dx\ -^(DmwmAnmsmm^M^x 
m#>X'bis\ ^&xhmfcffim<DMW&*mi%x%z> 0 

(6) ®t&<D$Lmmwmwiz&&. • ^js.^m^< th, m.&tmf/ (Hf + so <da- 

[0093] [Eii]^p^fc^tt^Mi^«^ii{c#^sK^s^s^-rmiB&iff®iiio 
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m3]mi<omm<D&miz&tfz&&}£m-MMP/ (Hf-MMP+ si-mmp) km 
^ <D*aj5£ jtHi/ (Hf + si) <Dmm**<-rm 0 

Ho 

m i HHf siom(Dm.mit^tm^it(it(Dmm^ir^^ 0 
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cm 26im3(DmM<Djfm ic & t j-5Hf sioom^itx^-r ^77 0 

[|Il28]^3<^|i|ife<^#J;i:fcit5^^^ 
[El29]^3<D|ii£0^1iJ;i:ktt;5#^^^ 

[iii3o]f!3o^i£<7^i^c:fctt£^ 

[|ll31]m3(D|IM(DJf^lCjo^^HfSiO^^®^^^^^AL/c#^0^^^ 
[I232]m3<7^;!fe<^^:fett£^^^ 

[0094] 1 

2 jm^f^ 

3a 

3b r^b^ 

5 %mmw 

11a -OhIEW 

lib -<VMEW 

12 ^-itm^m&tfxmsmw 

13a HffccfcJDil^&BBlf 
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i3b smw&nm'&mw 

14 ilteHEtf 

isa &m#*m&mw 
i5b mmx^msmw 

16 ^ib^ttl&HHW 
17a Hf^^^BEW 

i7b smmtf^mzmm 

18a ^^SMP^g 

i8b m&ffi,&mwmm 

121 y^e— h^x-^^-^yh 
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[2] mzf&m^y^xn, mm^ix^v^mmm^m^m-r^t^m 
[3] mm&m^Tyzfxn. ^v^m&(Dm^2mu±(Dm^h^m^m^-^ 

[5] mt^m^y^xn. mtmtDmmmtfisy^v^ttj:*), mmmw&mvv 

[7i mm&mj&^tfe^-tj^xjb*)^ m^mbii^-v^v^— hrnxfrzctz 
[8] mmmt^m^y^^ mm^m^y^nyRmmbm-(DR!t^^xn 
[9] m^iz&mw^bisv^m^&^&mzmmirz^y^t. 

m^mmA^Ty^xm^ ^mA-r^m<Dmm^. muj^m^y^xm^-t 

[10] mm&Rfcmz.mA-t-Zx'ryy'b, 

m^mm^m^wM^m^x^miwM^mtvtcmmm^^t. rnmrn 
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m^i-^b^¥mir^n^miotm<D^mwmm(D^m^m 0 
m^^mT^Tyzfx\^mi^^bm2WM^^b^mm^m^x^mz 

mm-f-^b^mmbi-^mmiomm.(D^m^'mm(Dmm^ 0 
mm*#m-tz>^y-7x\^ miwMtf*bm2WMtf*<DW&b, *:tihff?Mtf 

*btemttmzwMtf*<DW&b*. &mz&%:<bi>m&±ft?^b%wmb-tz> 

mu^m.-t^^yyxit. mmn#*<nw&b. m2WM^(Dw^t^, m 
tttibWMtf*bnmt£%m3mw*<DW&z®iA;X\ ^m^ptj:<bhimu 
±n^b^wmb^m-^miomm<D^m^mm<Dmm^m 0 

iiim*^*/^^^^ 

2mn&mf&-rz> mm<Dmwmnbnum^wM^tcnsm^m.m<D\, ^-rti^ 
xm. ^mb^H^v^-hm^^x^^b^wmb^m^iomm^m 

)^ioo-iooob^^b^wmb^m^m6mm<o^m^mmom^m 0 
mu^m-r^^yy^m mim^tztt/&£Tfm2WM<Dm£m&& 

Hf+so^^iPi^o. 1-1. o<7)^mxmm-r^-b^mb-r^m^i6m 

mu^mT^^yyi^^xm^tcm^v^—hm^mt^m^^y^ 
^mzm-r^b^mb-r^m^mis^(D^mwmw:<7)mm^m 0 
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[20] m&L&tem.-rzRf&mt* 

^ik^xmc.mm&tfxtn2mntf*k&Bifcmzmmirz>m& p t % 
tti-zzb&WFmk't-z&fiLt&mmmo 
[21] mmmm^iz, &imfrffi.mmwmmt.tzte/&£xfn2m&ffimmmm<D& 
^u^mit^^vmm^mmmm^mir^b^w^b^mmm2omm^ 
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